OBJECTIVE: To report pattern of unilateral nasal obstruction caused by sino-nasal neoplasms seen in two teaching hospitals in Sindh, Pakistan. DESIGN: A case series. SETTING: Ear, Nose and Throat (ENT) departments of Jinnah Postgraduate Medical Centre, Karachi and People's Medical College, Nawabshah between June 1995 to June 1998. METHODS: This study included 51 patients who presented with unilateral nasal obstruction persistantly for more than eight weeks. A proforma was designed to note the complaints, pinpoint the cause and look at the outcome of the treatment and prognosis. Thus, a detailed history of patients was undertaken through clinical examination, laboratory investigations e.g. blood profile, urine analysis, radiological (common and special) imaging, biopsy and histopathology. RESULTS: Neoplastic lesions of the nose and paranasal sinuses were found in 51 patients. This included 16 (31.37%) females and 35 (68.62%) males with an average age of 37 years. Benign lesions were 19 (37.25%) and 32 (62.75%) were malignant including single case of schwanoma, two cases of squamous papilloma and three patients with fibrous dysplasia while inverted papilloma was seen in six and nasopharyngeal angiofibroma in seven patients. Commonest malignant lesion was squamous cell carcinoma seen in 30 (58.82%) patients. Maxillary sinus was involved in 30 cases and 2 of them were arising from the ethmoid sinus and nasal cavity, and were found to be adenocarcinoma. For benign lesions, wide surgical approach was adopted and except one case of inverted papilloma which reccurred, rest were cured completely. Radical and oncologically sound surgical resection combined with radiation therapy remained the treatment of choice for all the malignant lesions. Local recurrence was seen in two cases. Only one patient died after 8 months due to distant metastasis. Two patients were lost to follow up after 25 months. CONCLUSION: Neoplastic lesions especially the benign tumors, promptly treated via wide surgical approach, mostly cure the lesion with negligible complication or no recurrence. Malignant lesions of the nose and sinuses are very often diagnosed in advanced T-stages (intracranial or intraorbital extentions) due to non-specific symptoms and have a poor overall prognosis even in the advances in surgical techniques, radiation therapy and new chemotherapeutic agents.
INTRODUCTION
Patients in Ear, Nose and Throat (ENT) out patients clinics often present with unilateral nasal obstruction, which is clinically challenging on account of differences in underlying etiology. All such patients should be screened for sino-nasal neoplasms, which are rare but when symptomatic are usually at an advanced stage with intraorbital or intracranial extentions. 1 These clinical presentations may be indistinguishable from benign and inflammatory disorders, thereby, posing diagnostic and therapeutic challenges. Neoplastic lesions of the nose and sinuses are rare i.e. less than 3% of all ENT malignancies and less than 1% of all malignant lesions. 2 These malignancies are seen in 5 th -7 th decades, commonly in males with a 2:1 male female ratio. 3 Nasal cavity is a site for both benign lesions e.g. inverted papilloma and malignant tumors like squamous cell carcinoma. 4 Para-nasal sinus neoplasms are mostly malignant, and again the squamous cell carcinoma is mostly seen. Maxillary sinus is most commonly involved followed by the nasal cavity and then ethmoid sinus. Initiating factors are occupational exposures e.g. nickel, chromium, isopropyl oils, volatile hydrocarbons, organic fibers found in the wood, shoe and textile industry. 5 In addition, human papilloma virus can be a co-factor. 6 Benign neoplasms causing unilateral nasal obstruction are squamous papilloma arising from the nasal vestibule, inverted papilloma commonly seen between 4 th -5 th decade, arises from the lateral wall and grows into the nose and sinuses. 7 Haemangioma of capillary type presents on the nasal septum as a bleeding polyp. 8 Fibroma is rare, however, osteoma commonly arises from the frontal sinus and rarely from the ethmoid or maxillary sinus, between 15 -35 years of age. 9 Fibrous dysplasia is commonly seen before the age of 20 years and affects maxilla and mandible with ground glass appearance on X-ray. 10 Juvenile nasopharyngeal angiofibroma is a highly vascular bengin tumor of the nasopharynx and occurs between 8 -17 years of age, exclusively in males. 11 Among the malignant neoplasms, 85% are squamous cell carcinoma 12 , of which 60% are seen in the maxilla, 30% in the nasal cavity, while 10% involve the ethmoid sinus. Adenocarcinoma is commonly present in wood workers and 5-20% of malignant neoplasms of sino-nasal region commonly involve the ethmoid sinus. 13 Melanoma is 3% of all neoplasms 14 and olfactory neuroblastoma arises from the olfactory bulb. Nasopharyngeal tumors are usually seen in 7 th or 8 th decade commonly in males and 60% are squamous cell carcinoma followed by adenocarcinoma and nonHodgkin's lymphoma in 10% cases, while lymphoepithelioma may also be seen. 15 Sarcomas are rare and include Osteo, Chondro, Fibro or Rhabdomyosarcoma present in children and diagnosed at biopsy. Metastatic tumors may come from kidney 16 , lungs and the breast.
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PATIENTS AND METHODS
This is a descriptive study of 51 patients, conducted from June 1995 to June 1998 at the ENT departments of Jinnah Postgraduate Medical Centre, Karachi and People's Medical College, Nawabshah -Sindh, where patients are referred from all over the country especially from Sindh and Balochistan provinces. Those patients who presented with unilateral nasal obstruction persistently for the previous 8 weeks or more, instead of repeated therapy were included in study. A standard proforma was designed to collect data of each participant. In all selected patients, a detailed history, routine investigations like blood CP and ESR, X-rays of chest, para nasal sinuses and nasopharynx were carried out. ECG, blood sugar, blood urea, serum creatinine and serum electrolytes were advised in patients when required. CT scan was done in cases where site and extent of the lesion, intracranial involvement and areas of bone destruction were suspected, while MRI and Angiography were done according to the need. All the patients were evaluated for any systemic illness like diabetes mellitus, hypertension, pulmonary and cardiovascular diseases. Any patient found with systemic problem was referred to concerned specialist. Biopsy and histopathology were carried out in all cases of sinonasal mass (both pre and post-operative) for final diagnosis.
RESULTS
In this study, neoplastic lesions of the nose and sinuses were found in 51 patients. There were 16 females and 35 males with age ranging from 11 to 65 years. Out of 51 patients, six had external nasal deformity. Proptosis was seen in three patients, while six had palatal buldging. Hypertelorism was found in three patients and eight had cheek swellings. Loss of vision was found in one patient only and 38 patients had recurrent nasal bleeding. Palpable neck nodes were seen in three and polypoidal mass was present in most of the cases (Table I) . X-ray paranasal sinuses showed opaque maxillary sinus and ethmoid sinus in 36 and 9 cases respectively. CT scan was done in most of the cases. Angiography and preoperative embolization were performed in all seven cases of Juvenile nasopharyngeal angiofibroma. MRI was done in one patient only. Biopsy and histopathology were done in 44 cases while for angiofibroma, it was done after surgical excision of the mass. Benign lesions were found in 19 patients and 32 were malignant. Benign included two cases of squamous papilloma, single case of schwanoma and three of fibrous dysplasia. Meanwhile, inverted papilloma was seen in six and nasopharyngeal angiofibroma in seven patients. Among the malignant lesions, squamous cell carcinoma was found in 30 patients arising from the maxillary sinus and only two cases of adenocarcinoma arising from the ethmoid and nasal cavity. Twentynine patients were diagnosed when they were in stage III, while 3 were in stage II. Only three patients had palpable submandibular lymph nodes. Involvement of the anterior skull base, infratemporal fossa and orbital erosion was not seen. Wide surgical excision of benign lesions was completed through lateral rhinotomy in eleven patients and Weber Fergusson was carried out in seven including one case of recurrent inverted papilloma and six patients of Juvenile nasopharyngeal angiofibroma. Midface degloving approach was performed in a child having Juvenile nasopharyngeal angiofibroma. For 32 cases of sinonasal malignancies, Weber Fergusson was carried out in 30 patients and in two cases where the lesion was limited to nasal cavity, lateral rhinotomy was the treatment of choice. Radical neck dissection (ipsilateral) was performed in 3 and supra-omohyoid neck dissection was done in 28 patients (Table II) . However, radical and oncologically sound surgical resection combined with adjuvant radiation therapy remains the treatment of choice. Complications were minimal like post-operative pyrexia, oedema, crusting and bleeding, and were easily controlled by usual measures. Scars of lateral rhinotomy and Weber Fergusson were cosmetically acceptable. Thus, in this study, all the benign lesions were completely cured via wide surgical excision except single case of inverted papilloma which recurred after 13 months. Only one case of adenocarcinoma died due to distant metastasis within 8 months while two cases were lost during follow-up after 25 months (Table III) . 18 Antral sign or anterior bowing of posterior wall of maxilla and posterior bowing of pterygoid plate become evident in nasopharyngeal angiofibroma. 19 Flexible nasoendoscopy has been a useful tool for examination of nose, paranasal sinuses and nasopharynx. C.T. scanning has been very useful and is mandatory in most of the cases to know the site and extent of pathology and subsequent response to the treatment. 20 Contrast enhancement of C.T. scan is needed in suspected cases of intracranial involvement. It is also needed in vascular tumor like nasopharyngeal fibroma or meningiomas and recommended in the assessment of patient in whom the sinus disease with bone destruction had been identified on conventional radiographic examination. 21 MRI or magnetic resonance imaging, which is noninvasive technique was done only when needed. MRI is more sensitive than C.T. scan in demonstrating the inflammatory changes in the sinus mucosa although false positive and false negative scan are not unusual. 22 Biopsy was taken in all cases of mass in the nasal cavity or sinuses, but nasopharyngeal Angiofibroma was diagnosed clinically and preoperative angiography and embolization was done to reduce the peroperative bleeding. In sino-nasal pathologies, biopsy was done via intra -nasal route, but when a mass was in the maxillary antrum, intranasal antrostomy was the route for biopsy. Biopsy can also be done via sinoscope and all masses shall be send for histopathological examination. 23 Angiography acts in a double way. It may define the circulatory pattern of the mass and also a useful mean in controlling the per-operative bleeding by pre-operative embolization. Surgery is the treatment of choice for angiofibroma, while radiation and chemotherapy are reserved for recurrent, inoperable and cases with intracranial extention. 24 In this study, six patients of Angiofibroma were treated via Weber Fergusson approach, which is an extension of lateral rhinotomy incision. The wide exposure offered by this approach ensures that the tumour mass is freed from its surrounding relations without breaking it into pieces and with minimum blood loss. 25 One patient was a young boy in whom Mid-face degloving was done. This technique obviates visible scarring and allows adequate exposure to the nasal complex, nasopharynx and mid third of the face. 26 All six patients of inverted papilloma were males with ages between 28-52 years. Five patients were approached via lateral rhinotomy and complete excision of the tumour. One patient with marked cheek swelling was approached via Weber Fergusson and total maxillectomy was done as tumor had involved the whole maxilla. 27 Thirty-two cases of malignancy of nose and paranasal sinuses were recorded and 30 of them were squamous cell carcinoma of maxilla and nose including two cases of adenocarcinoma. All of them were males of 5 th and 6 th decade but one case with adenocarcinoma was a young male of about 32 years from Balochistan and was working in a wood factory. Patients of squamous cell carcinoma presented with unilateral nasal obstruction, cheek swelling and epistaxis while one case with adenocarcinoma presented with right cheek swelling, unilateral nasal obstruction, proptosis, telorism, nasal mass and ipsilateral loss of vision. Among the sinonasal tumours, squamous cell carcinoma was the commonest and maxilla was the commonest site. 28 The majority of patients of sino-nasal cancer presented in 5 th and 6 th decade with male predominance, usually presented late 29 and belonged to lower socio-economic group. In case of unexpected facial pain with erosion or destruction of maxilla which is confirmed by C.T. scan, malignant growth should always be suspected. Combined surgery and radiotherapy yields good results 30 and chemotherapy is palliative. Facial defects after radical maxillectomy and orbital exentration reconstruction are done with the help of orthodontist 31 , which we required in two cases in this study.
CONCLUSION
Unilateral nasal obstruction is a common presentation in our set up. It may be associated with sore throat, epistaxis, halitosis, referred otalgia, fatigue and abnormal facial development in children. Neoplastic lesions like benign tumors, once diagnosed should be promptly treated via wide surgical approach, for complete cure with minimal or no recurrence. Malignant tumours of sino-nasal region e.g. squamous cell carcinoma are rarely diagnosed in stage I and II. Radical surgery with adjuvant radiotherapy usually follows a better prognosis. Thus, malignant lesions are mostly diagnosed in advanced T-stages due to lack of specific symptoms, and have a poor overall prognosis even with advance surgical techniques, radiation therapy and new chemotherapeutic agents. Local recurrence is a big problem due to complex anatomy of the region. For improvement in the treatment outcomes of the sino-nasal malignancies, multicenteric trails are necessary.
